Stimulation of neurogenesis in rat nucleus of the solitary tract by ghrelin.
Ghrelin, a gastric hormone, regulates growth hormone secretion and energy homeostasis. The present study shows that ghrelin promotes neural proliferation in vivo and in vitro in the rat nucleus of the solitary tract (NTS). Systemic administration of ghrelin significantly increased 5-bromo-2'-deoxyuridine (BrdU) incorporation in the NTS in adult rats with cervical vagotomy. Cultured NTS neurons contain immature precursor cells as shown by expression of Hu protein. Exposure of cultured NTS neurons to ghrelin significantly increased the percentage of BrdU incorporation into cells in both dose- and time-dependent manners. Co-localization of Hu immunoreactivity with BrdU labeling was demonstrated by double fluorescent staining, suggesting that cells labeled with BrdU are neuronal cells. Ghrelin receptor mRNA was detected in tissues from the NTS. The mitotic effect of ghrelin was abolished by treatment of cultured NTS neurons with ghrelin receptor antagonists: D-Lys-3-GHRP-6 and [D-Arg1, D-Phe-5, D-Trp-7, 9, Leu-11] substance P. Diltiazem, a L-type calcium channel blocker, significantly attenuated ghrelin-mediated increments in BrdU incorporation. Ghrelin acts directly on NTS neurons to stimulate neurogenesis.